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(54) System for providing position information 

(57) The invention concerns a system for providing 
distance infomiation in which a portable temiinal (I) 
transmits Its own positioning data obtained from a GPS 
receiver (5) to a central apparatus (21) via a communi- 
cation system (22). The central apparatus (21 ) reads out 
course information pertaining to a golf course where a 
player (2) is playing from a course Infomnation stored in 
advance. Then, in relation to this specified course infor- 
mation, distances between the portable tenninal (1 ) and 
preassigned registered points, for example pins, ponds, 
bunkers, etc. are transmitted to the portable terminal (1 ). 
Consequently, a player (2) holding the portable terminal 
(1 ) can determine his relative position to any point of the 
golf course, accurately and on a personalized basis. 
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Description 

[0001] Tlie present invention relates to a system for 
providing position information that can appropriately ob- 
tain accurate position information for a person whilst on s 
the move, such as for example a golf information pro- 
viding apparatus for distributing a range of infomnatlon 
on golf courses scattered at different localities around 
the country. 

[0002] On golf courses recently, to cope with shortag- 
es of caddies, or alternatively for the purpose of work 
force reduction, improvement of efficiency and the like, 
the use of moving golf carts that can act as caddy re- 
placements is gradually increasing. As an example of 
an operation control device of such a golf cart there is 
one disclosed, for example, in Japanese Unexamined 
Patent Publication No. 3-134715, wherein a Global Po- 
sitioning System (referred to hereunder as GPS) receiv- 
er, in which a three dimensional position can be deter- 
mined by time signals from satellites, is installed in each 
golf cart to control the status of the whole of a golf course 
in real time. 

[0003] In the golf cart operation control device de- 
scribed above, a GPS receiver is installed in each golf 
cart so that the position of the golf cart and its front and 
back can be detennined to a certain degree of accuracy. 
However, the golf cart itself can operate only on a road 
surface, and hence it is not possible to establish the rel- 
ative position from a player in an area remote from the 
golf cart such as on a falnvay, to a pin, a bunker or a 
pond in the vicinity. 

[0004] However, in recent years as Infonnation on In- 
ternet websites has expanded on the WWW (World 
Wide Web), it is known that course layout plans of golf 
courses have become available. Therefore, if map data 
of such golf courses are obtained in advance, it is pos- 
sible to establish the status of each course to some de- 
gree. However in this case, It is not possible to establish 
position relative to a pin for each shot, or position rela- 
tive to a bunker or a pond in the vicinity during actual 
play. As described above, even if a person on the move 
can obtain map data of his surroundings, his position on 
the map and the distance to specific locations cannot 
be obtained immediately. 

[0005] The object of the invention is to solve the 
abovementloned problem and more particularly to pro- 
pose a system providing position infonnation that can 
detemnine the distance from a current point to any point 
on the map data, accurately and on a personalized ba- 
sis. 

[0006] In order to achieve the aforementioned object, 
a first aspect of a system for providing position inf omia- 
tion of the present invention has a central apparatus ca- 
pable of duplex communication with a portable terminal 
that is provided with a position detecting device for 
measuring a position thereof. This central apparatus is 
provided with a map data control device for storing and 
controlling map data of each location, and a distance 



infomriation distribution device for, when Its position in- 
formation obtained by the position detecting device is 
transmitted from the portable tenninal. calculating dis- 
tance infonnation from its position infonnation to pre- 
asslgned and registered points in the map data of each 
location stored by the map data control device, and 
sending the result to the portable tenninal that transmit- 
ted the position information. 

[0007] In this case, when its positioning data obtained 
by the position detecting device is transmitted to the dis- 
tance infomnation distribution devtee In the central ap- 
paratus from the portable terminal, the distance infor- 
mation distribution device reads out map data stored in 
advance and controlled by the map data control device, 
and distributes distances from its positioning data to as- 
signed points to the portable temriinal that transmitted 
tiie position infomnation. Accordingly, a holder of the 
portable terminal can establish his relative position from 
his present point to each point in the map data stored 
and controlled by the map data control device of the cen- 
tral apparatus, accurately on a personalized basis. 
[0008] Furthemriore, a second aspect of the system 
for providing position infomnation is characterized in that 
the position detecting device is a GPS receiver for 
measuring Its position by receiving radio signals from 
satellites, which makes it possible for a GPS receiver 
user to obtain his own positioning data. 
[0009] Moreover, a third aspect of the system for pro- 
viding position information comprises a fixed GPS re- 
ceiver that is Installed at known coordinates and can re- 
ceive radio signals from satellites, and this fixed GPS 
receiver is installed inside a specially designated area 
where error factors from the ionosphere, or atmospheric 
layers, and errors from selective availability are distrib- 
uted almost unifomily. Furthemnore, there is provided: a 
difference data calculation device for calculating a dif- 
ference between positioning data obtained by the fixed 
GPS receiver and the coordinates of this fixed GPS re- 
ceiver as positioning error, and a position information 
conection device for, based on this positioning error, 
con-ecting its position infomnation transmitted from a 
portable temninal that is located within the specialty des- 
ignated area. 

[0010] In this manner, there is a portable tenninal that 
comprises a GPS receiver and a fixed GPS receiver in- 
stalled at known coordinates In a specially designated 
area. Hence from positioning data obtained from the 
GPS receiver held by a user, error factors from the ion- 
osphere, or atmospheric layers, and errors from selec- 
tive availability are removed. As a result, when distrib- 
uting distance infomnation, it is possible to provide more 
accurate information on a personalized basis. 
[0011] Furthermore, in a fourth aspect of the system 
for providing position infomnation, the position informa- 
tion control device is a course information control device 
for storing and controlling course Information of a golf 
course In each locality, and the distance information dis- 
tribution devtee calculates distance infomnation from Its 
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position information to pre-assigned and registered 
points in the course infonnation of a golf course stored 
in the course Infonnation control device, and distributes 
the results. 

[0012] Inthismanner, when positioning data obtained s 
by the position detecting device is transmitted from the 
portable terminal to the distance infonnation distribution 
device of the central apparatus, the distance information 
distribution device reads out course information of the 
golf course that is stored in advance and controlled by 
the course infonnation control device, and distributes 
the distance from its positioning data to registered points 
in the course infonnation of the golf course, such as 
pins, ponds or bunkers to the portable tenninal that 
transmitted the position infomiation. Accordingly, on 
each of the golf courses whose course Infonnation is 
stored and controlled in the central apparatus, a player 
holding a portable tenninal can establish his relative po- 
sition from the point at which he is playing to each other 
point on the golf course accurately on a personalized 
basis. 

[0013] Moreover, in a fifth aspect of the system for 
providing position Information , the position detecting 
device is a GPS receiver for measuring its position by 
receiving radio signals from satellites, and there is also 
provided a fixed GPS receiver that is installed at known 
coordinates and can receive radio signals from satel- 
lites, and this fixed GPS receiver Is installed in a golf 
course in a specially designated area where error fac- 
tors from the Ionosphere, or atmospheric layers, and er- 
rors from selective availability are distributed almost uni- 
fonnly. Furthennore, there is provided a difference data 
calculation device for calculating a difference between 
positioning data obtained by a fixed GPS receiver and 
thecoordinates of this fixed GPS receiver as positioning 
error, and a position information connection device for, 
based on this positioning en^or, correcting its position in- 
fonnation transmitted from a portable tenninal that is lo- 
cated within the specially designated area. 
[0014] In this case, from positioning data obtained 
from a GPS receiver held by a user, error factors from 
the ionosphere, or atmospheric layers, and errors from 
selective availability can be removed, and when distrib- 
uting distance infonnation, it is possible to provide infor- 
mation in yards on a personalized basis. 
[001 5] An eighth aspect of a system for providing po- 
sition infonnation of the present invention comprises: a 
central apparatus capable of duplex communication 
with a portable tenninal that is provided with a GPS re- 
ceiver for measuring its position by receiving radio sig- 
nals from satellites, afixed GPS receiver that is installed 
at known coordinates in a specially designated area 
where error factors from the ionosphere, or atmospheric 
layers, and errors from selective availability are distrib- 
uted almost uniformly; and a difference data calculation 
device for calculating a difference between positioning 
data obtained from the fixed GPS receiver and the co- 
ordinates of this fixed GPS receiver as positioning en^r. 



The central apparatus is provided with; a corrected po- 
sition Information transmitting device for correcting po- 
sition information transmitted from a portable tenninal 
in the specially designated area based on the position- 
ing error calculated by the difference data calculation 
device, and for transmitting this corrected position infor- 
mation to the portable tenninal, and the portable termi- 
nal is provided with a map data storage device for stor- 
ing map data of the specially designated area, and a 
distance information output device for calculating dis- 
tances from the con-ected position infonnation to pre- 
assigned and registered points in map data stored by 
the map data storage device, and for outputting the re- 
sults. 

[0016] In this case, when position information ob- 
tained by a GPS receiver is transmitted from the porta- 
ble terminal to a central apparatus via a communication 
system, the corrected position information transmitting 
device in the central apparatus, based on the positioning 
error calculated by the difference data calculation de- 
vice, corrects the position infonnation transmitted from 
the portable tenninal and transmits this corrected posi- 
tion infonnation to the portable terminal. On the other 
hand, the portable terminal, wherein map data of a spe- 
cially designated area is stored in the map data storage 
device, calculates the distances from the corrected po- 
sition infonnation transmitted from the central apparatus 
to pre-assigned and registered points in the map data 
stored in the map data storage device, and outputs the 
results. Therefore, a holder of a portable tenninal 1 can 
establish the relative position from his present point to 
each other point accurately on a personalized basis. 
Further, in this case, each portable tenninal calculates 
distances to registered points independently, so that the 
workload at the central apparatus side can be eased. 
[0017] Furthennore, in a ninth aspect of the system 
for providing position infonnation, the map data storage 
device is a course infonnation storage device for storing 
course infonnation of golf courses in the aforemen- 
tioned specially designated area, and the distance in- 
formation output device calculates distance information 
from Its position information to pre-assigned and regis- 
tered points in the course infonnation of a golf course 
stored in the course Information storage devrce, and out- 
puts the results. 

[0018] In this case, the portable tenninal, wherein 
course infonnation of a golf course is stored in the 
course infonnation storage device, calculates the dis- 
tance from Its own corrected position information trans- 
mitted from the central apparatus to pre-assigned and 
registered points In the course infonnation of a golf 
course stored In the aforementioned course infonnation 
storage device, and outputs the results. Therefore, a 
player who cames a portable terminal can establish his 
relative position from the point where he is playing to 
each other position accurately on a personalized basis. 
[001 9] A twelfth aspect of the system for providing po- 
sition infonnation comprises: a central apparatus that is 
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capable of duplex communication with a portable termi- 
nal that is provided with a GPS receiver for measuring 
its position by receiving radio signals from satellites; and 
a fixed GPS receiver that Is Installed at known coordi- 
nates in a specially designated area where error factors 
from the ionosphere, or atmospheric layers, and errors 
from selective availability are distributed almost uni- 
formly; and a difference data calculation device for cal- 
culating a difference between positioning data obtained 
by the fixed GPS receiver and the coordinates of this 
fixed GPS receiver as positioning error. The central ap- 
paratus is provided with a positioning error infonnation 
transmitting device for transmitting the positioning en'or 
calculated by the difference data calculation device, and 
the portable terminal containing the GPS receiver is pro- 
vided with a map data storage device for storing map 
data of a specially designated area, a position Informa- 
tion connection device for, based on the positioning error 
transmitted from the central apparatus, correcting its po- 
sition information in a specially designated area, which 
is obtained by the GPS receiver, and a distance infor- 
mation output device for calculating distances from the 
corrected position information to pre-asslgned and reg- 
istered points In course infonnation stored by the course 
information storage device and for outputting the re- 
sults. 

[0020] In this case, the positioning error calculated by 
the difference data calculation device Is transmitted 
from the central apparatus to the portable temriinal. A 
position Information correction device of the portable 
tenninal or the GPS receh^er, based on the positioning 
error transmitted from this central apparatus, corrects 
the position information, and also the distance infonna- 
tion output device calculates the distances from this cor- 
rected position Information to pre-assigned and regis- 
tered points in the map data stored in the map data stor- 
age device, and outputs the results. Therefore, a holder 
of a portable tenninal can establish the relative position 
from his present point to each other point accurately on 
a personalized basis. Furthermore, in this case, each 
portable tenninal calculates distances to registered 
points independently, so that the workload at the central 
apparatus side can be eased, and also it is possible to 
obtain accurate and corrected position infomnatlon at 
the portable terminal side in real time, without calling the 
central apparatus each time. 

[0021 ] Furthenmore, in a thirteenth aspect of the sys- 
tem for providing position infonnation, the construction 
is such thatthe positioning error infonnation transmitting 
device transmits a next positioning en-or only when a 
difference from the positioning error transmitted at the 
previous time exceeds a preset value. 
[0022] In this manner, If the positioning error changes 
constantly within a preset range of values, It is not nec- 
essary to perfom transmission of positioning error to 
each portable terminal, so that a considerable reduction 
In communication costs can be achieved. 
[0023] Furthemnore, In a fourteenth aspect of the sys- 



tem for providing position Infonnation, the map data 
storage device is a course information storage device 
for storing course information of golf courses in the 
aforementioned specially designated area, and the con- 

5 structlon is such thatthe distance infonnation output de- 
vice calculates distance infonnation from Its position in- 
formation to pre-assigned and registered points in the 
course information of golf courses stored in the course 
information storage device, and outputs the results. 

10 [0024] In this case, the distance infomnatlon output 
device calculates distances from corrected position in- 
formation to pre-assigned and registered points In the 
course information of golf courses stored in the course 
infonnation storage device, and outputs the results. 

15 Consequently, a player holding a portable terminal can 
establish the relative position from the point where he is 
playing to each other position accurately on a personal- 
ized basis. 

[0025] Furthermore, in the fourth, ninth and fourteenth 
20 aspects of the system for providing position information. 
It is preferable that the central apparatus is provided with 
a score data access device that sums score data trans- 
mitted from each of the portable terminals, and enables 
each portable tenninal to access the total. 
25 [0026] In this manner, the score data access device 
sums score data transmitted from each portable termi- 
nal and displays the total so that each portable terminal 
can access it. Hence each player, while knowing his rel- 
ative position to each point in the golf course accurately 
30 on a personalized basis, can obtain his own and other 
players' score data at his present point from the portable 
terminal. 

[0027] Furthemriore, in the fourth, ninth and fourteenth 
aspects of the system for providing position Infonnation, 

35 it is preferable that the central apparatus is provided with 
a service Information distribution device for distributing 
a range of service infonnation such as event information 
of associated golf courses to the portable tenninal. 
[0028] In this manner each player, while knowing their 

40 relative positions to each point in the golf course accu- 
rately on a personalized basis, can obtain various serv- 
ice information of each golf course from the portable ter- 
minal. 

45 Fig. 1 is a block diagram of an overall structure of 
a golf infomnatlon providing system showing a first 
embodiment of the present invention; 
Fig. 2 is a block diagram showing a structure of a 
web data server installed In a central apparatus of 

50 the above; 

Fig. 3 is a block diagram showing a structure of each 
section inside a clubhouse of the above; 
Fig. 4 is a flow chart showing a procedure when a 
portable tenninal of the above is used. 

55 

[0029] As follows is a description of an embodiment 
of a system for providing position information of the 
present invention, with reference to the appended draw- 
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ings. Here, a position information providing system of 
the present invention is a golf Information providing sys- 
tem utilized on a golf course. Fig. 1 is an overall block 
diagram showing an outline of the device. In the figure, 
numeral 1 isaportabletemiinalthataplayer2cancarry, 5 
such as a portable telephone, which is provided with op- 
erating keys 3 as an Input device, and a liquid crystal 
display 4 as an tnfomriation display device for displaying 
a range of information. Furthermore, numeral 5 Is a 
handheld GPS receiver that can be attached to the port- 
able telephone 1 . This GPS receiver 5 is provided with 
well known functionality as a position detecting device 
for measuring its own position in three dimensions (lat- 
itude, longitude and altitude) by receiving radio signals 
from a plurality of satellites, and for transmitting this po- 
sitioning data extemally, In other words in this case, to 
the portable temninal 1 . Here, the portable terminal 1 and 
the GPS receiver 5 may be rented from a golf course 
where a player Is playing, or a player may use his own 
if he has one. 

[0030] Numeral 11 is a clubhouse serving as a golf 
course central apparatus appropriately arranged on a 
golf course. Here this comprises a GPS receiver 1 2 hav- 
ing the same functionality as the GPS receiver 5, a golf 
course tenninal device 1 3 serving for the golf course as 
a terminal device for calculating positioning data from 
the GPS receiver 12 and constituted for example by a 
personal computer orthe like, a display 1 4 for displaying 
a range of golf course infomnation for a golf course, and 
a modem 1 7 built-in or external to the golf course termi- 
nal device 13. The GPS receiver 12 is here fixed at 
known coordinates whose latitude, longitude and alti- 
tude are measured accurately in advance, and the co- 
ordinates of this GPS receiver 12 are stored in the golf 
course tenninal device 13 as true values. 
[0031] On the other hand, numeral 21 is a central ap- 
paratus (complete central apparatus) for temporarily 
storing and controlling a range of infonnation for golf 
courses scattered at different localities around the coun- 
try, which is provided with a server, that is to say a web 
data server 23, capable of extemal access via a com- 
munication system 22, such as a telephone line for ex- 
ample. To be specific, the web data server 23 and the 
portable temnlnal 1 are interconnected via an Internet 
connection server 24 installed on a packet telecommu- 
nication network, which comprises the communication 
system 22, and the web data server 23 and the golf 
course tenninal device 13 are connected directly by the 
communication system 22, without the Internet connec- 
tion server 24. As a result, the portable tenninal 1 and 
the golf course tenninal devtee 13 transmit a range of 
infonnation to an Internet website on the web data serv- 
er 23, distributed on the WWW (World Wide Web), and 
also a range of necessary infonnation can be obtained 
from the web data server 23. 
[0032] Here, in the present embodiment, transmitting 
and receiving a range of infonnation regarding golf 
courses are realized by utilizing a website on the Inter- 



net. However, the same function can be realized by 
methods other than the Internet. 
[0033] Next is a description of a detailed construction 
of the web data server 23 installed in the central appa- 
ratus 21 , based on Fig. 2. In the figure, numeral 31 is a 
control device comprising a CPU or the like, which per- 
forms control of each section, data transmission, a 
range of calculations, temporary storage of data and the 
like, according to the control sequence of a main pro- 
gram stored in a storage devbe 32. Furthennore. nu- 
meral 34 is an input control device, which controls a 
range of data inputs from the portable tenninal 1 or the 
golf course tenninal device 13 connected via the com- 
munication system 22. Furthennore, numeral 35 is an 
output control device, which controls data outputs to the 
portable tenninal 1 orthe golf course terminal device 1 3. 
[0034] In addition to the main program 33, the storage 
device 32 stores a range of Information regarding each 
golf course. To explain this in detail, numeral 41 is a 
course infonnation storage device for storing course in- 
formation of golf courses at different localities around 
the country. This course infonnation storage device 41 
stores the whole course layout plan and map data such 
as a more detailed, schematic diagram of each hole and 
the like for each of the golf courses that have previously 
registered to use this system. In particular, in the course 
layout plan and schematic diagram of each hole, pre- 
assigned and registered points (for example pins, bun- 
kers, ponds and the like), and three dimensional coor- 
dinate Infonnation of each hole are stored in the course 
infonnation storage device 41 along with the golf course 
name and hole names. Furthermore, numeral 42 is a 
user infonnation storage device for storing infonnation 
about users of the portable terminal 1 , which here stores 
for example, the user's name, their scores in actual 
games on the golf course and the like for each user. Ad- 
ditionally, the storage device 32 Is provided with a facility 
availability Information storage device 44 for storing in- 
fonnation about the availability of a range of facilities 
such as meals in the golf courses. 
[0035] On the other hand, for its functional construc- 
tion the main program 33 is provided with a course lay- 
out infonnation transmitting device 51 , a corrected po- 
sition Information transmitting device 52, a score data 
processing device 54, a facility reservation device 55 
and a billing device 56. The course layout information 
transmitting device 51 reads out map data of a specif ied 
golf course to transmit to the portable tenninal 1. The 
map data from this course layout infonnation transmit- 
ting device 51 can be displayed by the liquid crystal dis- 
play 4 on the portable temnlnal 1 . The present embodi- 
ment has a function wherein, when there is a selection 
command from the portable tenninal 1 , the course lay- 
out infonnation transmitting device 51 reads out map da- 
ta of the selected and specified golf course from the 
course information storage device 41 and transmits the 
data to the portable terminal 1 . In this manner, before a 
player plays golf on each hole of a golf course, by saving 
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map data to a storage device (not shown in the figure) 
of the portable temninal, this map data can be displayed 
on the liquid crystal display 4 appropriately, so that it is 
possible to establish the status and so forth of each 

course in advance. 

[0036] Furthermore, when positioning data obtained 
by the GPS receiver 5 is transmitted from the portable 
terminal, the corrected position information transmitting 
device 52 serving as a distance information distribution 
device detemnines at which hole on which golf course 
the GPS receiver 5, or rather the player 2 who carries 
the portable terminal 1 , is located based on three dimen- 
sional coordinate infomnation for each hole of the golf 
course stored in the course information storage device 
41 . It also accesses the golf course temnlnal device 13 
of the applicable golf course to obtain difference data as 
positioning error, being the difference between position- 
ing data obtained from the GPS receiver 12 and true 
values stored in advance from the golf course termina- 
tion device 13, and corrects the positioning data trans- 
mitted from the portable temninal 1 based on this differ- 
ence data. Then, it transmits this corrected and accurate 
position data to the portable temrtinal 1 , and also calcu- 
lates the distances to pre-assigned and registered 
points within the hole such as for example, a pin, a bun- 
ker, or a pond, using this accurate position data as a 
reference, and then distributes the distance infomnation 
obtained to the portable terminal 1 . 
[0037] The score data processing device 54 saves the 
score for every hole, which is Input from the portable 
temninal 1 and transmitted via the communication sys- 
tem 22, to the user infomnation storage device 42, and 
also sums the score when necessary, to maintain it as 
individual score data. This score data processing device 
54 is also provided with a function as a score data ac- 
cess device for summing score data for each hole that 
is transmitted from each portable temninal 1 via the com- 
municatlon system 22 in real time, and for making list- 
ings of these summed score results for each player 2 
accessible to each portable temninal 1 . Furthemiore, the 
facility reservation device 55 reads out availability infor- 
mation of the facilities in an assigned golf course by re- 
quest from the portable temninal 1 , receives a reserva- 
tion If there is any vacancy In the facility, and notifies the 
order to the portable temninal 1 . As a result, it is possible 
to make for example, an advance reservation for lunch, 
during play, from the portable temninal 1 . 
[0038] Moreover, the billing device 56 charges a user 
separately from the packet communication charge of the 
communication system 22 when the present apparatus 
is used, and specifically counts the number of accesses 
by the user from the portable terminal 1 to the web data 
server 23, notifying the toll to the portable terminal 1 or 
the golf course termination device 13 depending on the 
counted number. Here, charging is done such that, for 
example one count is approximately one yen, and the 
burden on the user is reduced as much as possible. 
[0039] Furthemiore numeral 57 Is a service informa- 



tion distribution device for distributing event announce- 
ments of associated golf courses in each locality, and 
other varied service infomnation to each portable tenmi- 
nal 1 . As a result, the portable temninal 1 can obtain a 

5 range of service infomnation for each golf course. 
[0040] Fig. 3 is a block diagram showing a detailed 
construction of each part In a clubhouse 11 . In the figure, 
numeral 61 is a control device comprising a CPU, which 
pertomns control of each section, data transmission, a 

10 range of calculations, temporary storage of data and the 
like, according to the control sequence of a main pro- 
gram 63 stored in a storage device 62. Furthemiore, nu- 
meral 64 is a modem input output control device, which 
controls a range of data inputs and outputs from the web 

IS data server 23 con nected via a modem 1 7. The storage 
device 62 Is provided with a course infonnation storage 
device 68 for storing course infomnation for the golf 
course, in addition to the main program 63. The specific 
content of the information stored in the course informa- 

20 tion storage device 68 is identical to that stored in the 
course infomnation storage device 41 of the web data 
server 23. 

[0041] The functionality of the main program 63 com- 
prises a difference data transmitting procedure 72 and 

25 a facility reservation status enquiry procedure 74. The 
difference data transmitting procedure 72 calculates dif- 
ference data between positioning data obtained from a 
fixed GPS receiver 12 and the true coordinates of the 
GPS receiver 12 stored in advance, and transmits this 

30 difference data to the web data server 23 via the modem 
17 and the communication system 22. As a result, the 
web data server 23 can collectively control the differ- 
ence data transmitted from each golf course. 
[0042] The facility reservation status enquiry proce- 
ss dure 74 reads the reservation status of each of the fa- 
cilities in a golf course, which are controlled by the golf 
course terminal device 13, from a facility vacancy infor- 
mation storage device 44 in the web data server 23. The 
arrangement is such that the reservation status of each 

40 facility at the present time is displayed on a display 1 4. 
[0043] Here in the present embodiment, the GPS re- 
ceiver 12 serving as a fixed station is installed inside a 
clubhouse 11 . However, it may be installed at another 
place outside the clubhouse 11 , under the condition that 

^ the GPS receiver 1 2 should be installed in a golf course 
in a specially designated area where error factors from 
the ionosphere, or atmospheric layers, and en-ors from 
selective availability (intentional accuracy degradation 
by satellite operators) are distributed almost uniformly, 

50 when receiving time signals from satellites. This special- 
ly designated area also Includes an area where a player 
2 uses the present apparatus. If the player 2 and the 
GPS receiver 12 are inside a specially designated area, 
the abovementioned error factors from the ionosphere, 

55 or atmospheric layers, and errors from selective availa- 
bility are mitigated by error correction of positioning data 
obtained from the GPS receiver 5 held by the player 2. 
Furthemnore, correction of positioning data obtained 
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from this GPS receiver 5 Is preferably performed based 
on difference data obtained in the same specially des- 
ignated area and almost at the same time. In this man- 
ner, combined with the so-cailed differential GPS meth- 
od in a specially designated area, it is possible to per- s 
form complete positioning control in units of yards on a 
golf course and to realize this without a caddy. 
[0044] Furthermore, in recent years, since selective 
availability has been discontinued, the range of the 
abovementioned specially designated area is extended. 
Therefore, the GPS receiver 12 serving as a fixed sta- 
tion may be installed not on a golf course but in a major 
location (for example, in approximately 10 places 
around the country). As a result, compared with install- 
ing a GPS receiver 12 on every gotf course, the number 
of fixed stations can be reduced considerably, thus en- 
abling reduction of communication costs associated 
with the distribution of difference data. 
[0045] Next is a description of the operation of the 
abovementioned construction using a flow chart shown 
in Fig. 4. Fig. 4 is a flow chart showing the procedures 
during a game in which the portable tenninal 1 is used. 
In the figures, the GPS receivers is attached to the port- 
able tenninal 1 carried by the player 2 throughout the 
game, so that positioning data showing the position of 
the player 2 can be obtained from the GPS receiver 5. 
Here, in step S 11 , when using the operation iceys 3 of 
the portable terminal 1 , access is made to the web data 
server 23 in the central apparatus 21 via the Internet 
connection server 24 and the communication system 
22, and the liquid crystal display 4 displays website in- 
fomnation from the Internet associated with the web data 
server 23. Then, in step SI 2 when a display of course 
layout is requested, by selecting a display section of the 
corresponding sen/ice content through the operation 
keys 3, the instruction is transmitted to the web data 
server 23 and a list of registered gotf courses stored in 
the course Information storage device 41 is displayed 
on the liquid crystal display 4. If a specific golf course 
name is selected from the list, the web data server 23 
reads out map data showing the course layout plan of 
the selected golf course from the course infomnation 
storage device 41 , and transmits the data from the out- 
put control device 35 to the portable terminal 1 via the 
communication system 22. As a result, the liquid crystal 
display 4 displays a course layout plan showing the 
whole ofthe selected golf course. Furthermore, if a hole 
number is input through the operation keys 3 of the port- 
able terminal 1 in this situation, the web data server 23 
transmits map data showing a schematic diagram of the 
specified hole number of the same golf course to the 
portable temninal 1 . As a result, at the portable terminal 
1 side, a schematic diagram of the specified hole 
number ofthe golf course is displayed on the liquid crys- 
tal display 4. On the course layout plan and the sche- 
matic diagram, out-of-bounds (play prohibited area) 
lines, hazards (ponds, bunkers, etc.) are displayed in 
addition to the tee. fairway, green, pin, etc. (step S13). 



[0046] On the other hand in step SI 5, if course layout 
display is not selected in the aforementioned step S12, 
but instead yard display is selected, the portable tenni- 
nal 1 transmits positioning data obtained from the GPS 
receiver 5 to the web data server 23 in the central ap- 
paratus 21 (step S16). The corrected position Infonna- 
tion transmitting device 52 of the web data server 23 
determines on which golf course the GPS receiver 5, or 
rather the player 2 who carries the portable terminal 1 , 
is located based on positioning data obtained from the 
GPS receiver 5. Then, it accesses the golf course ter- 
minal device 1 3 of the specified golf course and obtains 
difference data, being the difference between the posi- 
tioning data obtained from the GPS receiver 12 at al- 
most the same time as that received by GPS receiver 5 
and true values stored in advance, and based on the 
difference data corrects the positioning data transmitted 
from the portable terminal 1 . Then, from this corrected 
and accurate position data, it detennines on which hole 
on the specified golf course the piayer 2 is located (step 
S17). Here, if it is difficult to detenninethe hole from the 
con-ected position data, a request is sent from the cen- 
tral apparatus 21 through the liquid crystal display 4 to 
prompt for input of the hole number. 
[0047] Then, the web data server 23 reads out map 
data showing a schematic diagram of this specified hole 
number from the course layout infonnation transmitting 
device 51 . At the same time, the con-ected position in- 
fonnation transmitting device 52 of the web data server 
23 embeds the aforementioned corrected and accurate 
position data, togetherwith calculated distance informa- 
tion such as the distances to pre-asslgned and regis- 
tered points within the hole, such as for example pins, 
bunkers or ponds, using this con'ected and accurate po- 
sition data as a reference, into the aforementioned map 
data read out from the course layout infonnation trans- 
mitting device 51 , and transmits this to the portable ter- 
minal 1 (step S1 8). As a result, the liquid crystal display 
4 of the portable tenninal 1 carried by the player 2 dis- 
plays the schematic diagram of the hole that is being 
played, and also the distances to pins, bunkers and 
ponds. That is to say, on whichever golf course one is 
located, and wherever the GPS receiver 5 of the porta- 
ble tenninal 1 is. by a simple operation of calling the web 
data server 23 it is possible to establish promptly where 
one is located, what kind of hazards (bunkers, ponds, 
etc.) are in the vicinity, and how far it is to pins, bunkers 
or ponds on the same hole. 

[0048] On the other hand, in the aforementioned 
steps SI 2 and 15, when score input is selected without 
selecting course layout display or yard display, control 
proceeds to step S21. Here, if an instruction to select 
score input is transmitted to the web data server 23 of 
the central apparatus 21 , a display prompting for score 
Input for each hole is shown on the liquid crystal display 
4 of the portable terminal 1 . Then, if a hole where play 
has been finished is selected and a score is input, the 
score data processing device 54 stores the user's score 
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for each hole in the user information storage device 42. 
The score of each hole stored can be summed during 
the game or after the game on request from the portable 
tenninal 1 for display, and also scores recorded in the 
past on the same or any other golf course can be ac- 
cessed on a website on the Internet through the portable 
terminal 1 or a personal computer at home (step S22). 
Here, the arrangement may also be such that the port- 
able terminal 1 Is provided with a device for prompting 
for display and input of score data and a device for stor- 
ing the scores. Summing the scores is then perfonned 
at the portable terminal 1 side and when the game is 
completed, all of the score results are transmitted to the 
web data server 23 collectively. By so doing, the web 
data server 23 does not need to be called each time a 
score is Input, so that communication costs can be re- 
duced. Furthemiore, the score data processing device 
54 of the central apparatus 21 displays score data trans- 
mitted from each portable tenninal 1 via the communi- 
cation system 22 in real time for each player 2, and pub- 
lishes it on the web data server 23. As a result, each 
portable terminal 1 can obtain the current score data of 
Itself and other players 2 in real time by displaying them 
on the liquid crystal display 4. 
[0049] Furthemiore, by accessing a facility reserva- 
tion device 55 of the web data server 23, it is also pos- 
sible to make a reservation for lunch in the golf course 
for a future visit, which is not shown in this flow chart of 
Fig. 4. When there is a reservation enquiry for a range 
of facilities from the portable tenninal 1 or a personal 
computer the facility reservation infomiation device 55 
reads availability infomiation regarding the applicable 
facility from the facility availability information storage 
device 44, and accepts the reservation if there is a va- 
cancy. Moreover, the golf course temninal device 13 of 
each golf course obtains availability infomnation regard- 
ing Its facilities stored In the facility availability infomna- 
tion storage device 44 of the web data server 23 as re- 
quired, and hence it Is possible to display the reservation 
status of each facility at the present time on the display 
14. 

[0050] Furthermore, at the time of access from a port- 
able temrtinai 1 , appropriate display services such as ad- 
vertisements may be shown from the web data server 
23 by the service infomiation distribution device 57. in 
this manner, each player 2 can obtain direct or second- 
ary information. 

[0051] Moreover, in the abovementioned procedure, 
the positioning data of the GPS receiver 5 transmitted 
from the portable temninal 1 is corrected at the central 
apparatus 21 side. IHowever, the arrangement may be 
such that difference data is transmitted from the central 
apparatus 21 to the portable tenninal 1 at fixed Intervals, 
its accurate position at each time calculated by a pro- 
gram held on the portable terminal 1 , and a similar dis- 
play made on the liquid crystal display 4. In this case it 
is necessary to transmit difference data from the central 
apparatus 21 tothe portable temninal 1 atfixed intervals. 



However, the effort taken to call the web data server 23 
each time can be avoided. 

[0052] Here, the construction of the web data server 
23 may also be such that difference data is transmitted 

5 to the web data server 23 of the central apparatus 21 at 
the same time, and when positioning data of the GPS 
receiver 5 is transmitted from the portable tenninal 1 to 
the web data server 23, this positioning data is corrected 
from the difference data transmitted immediately before. 

10 As a result, the effort of the golf course tenninal device 
13 of each golf course in acquiring difference data each 
time that positioning data is transmitted from the porta- 
ble tenninal 1 is avoided, and especially when there is 
a large number of portable terminals 1, reduction of 

'5 communication cost can be achieved. 

[0053] Incidentally in recent years, since selective 
availability has been discontinued, the accuracy error of 
GPS receivers has improved to approximately 1 0 me- 
ters. However, in practice, the present situation is that 

20 there Is several tens of meters of error due to weather 
conditions and the like. In a case where position man- 
agement is performed in yard units, it is necessary to 
con-ect positioning data en-ors of the GPS receiver 5 as 
set out above. 

25 [0054] The abovementioned embodiment has a cen- 
tral apparatus 21 capable of duplex communication with 
a portable terminal 1 having a position detecting device 
(GPS receivers) for positioning, which measures its po- 
sition. This central apparatus is provided with a map da- 

30 ta control device (course information storage device 41 ) 
for storing and controlling map data of each locality, a 
corrected position Information transmitting device 52 
sen/ing as a distance information distribution device 
that, when the portable terminal 1 transmits its position 

35 infomnation obtained by the position detecting device, 
calculates distance infomnation from the position Infor- 
mation to pre-assigned and registered points in map da- 
ta of each locality stored In the map data control device, 
and sends the results to the portable tenninal 1 that 

40 transmitted the position information. 

[0055] In this manner, when the positioning data ob- 
tained by the position detecting device Is transmitted 
from the portable temninal 1 to the con-ected position in- 
fomnation transmitting device 52 of the central appara- 

45 tus 21 , the corrected position information device 52 
reads map data stored In advance and controlled by the 
map data control device, and distributes the distances, 
from its own positioning data to assigned points, to the 
portable tenninal 1 that transmitted the positioning data. 

so Consequently, a holder of the portable tenninal 1 can 
detennine his relative position from his present point to 
each point in the map data as stored and controlled by 
the map data control device of the central apparatus 21 , 
accurately and on a personalized basis. 

55 [0056] In this case, as in the abovementioned embod- 
iment, if the position detecting device Is a GPS receiver 
5 for measuring its position by receiving radio waves 
from satellites, it is possible for a user of this GPS re- 
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ceiver 5 to obtain positioning data. 
[0057] Incidentally, in case the error of the positioning 
data from the GPS receiver 5 is small, this positioning 
data can be used as accurate positioning data of the 
player2 as it stands. However, the accuracy of an actual 
GPS receiver 5 Is inadequate for a precise distance in- 
formation, for example in yards (approximately 91.4 
cm), as required on a golf course, there is provided in 
the present embodiment a fixed GPS receiver 1 2 that is 
installed at known coordinates. This fixed GPS receiver 
12 is installed inside a specially designated area where 
error factors from the ionosphere, or atmospheric lay- 
ers, and errors from selective availability are distributed 
almost uniformly. Furthennore, there is provided a dif- 
ference data transmitting procedure 72 serving as a dif- 
ference data calculation device for calculating the differ- 
ence between the positioning data obtained from the 
fixed GPS receiver 12 and the coordinates of this fixed 
GPS receiver 12 as positioning error, and a corrected 
position Infomnatlon transmitting device 52 serving as a 
position information correction device for correcting po- 
sition information transmitted from a portable tenninal 1 
inside the specially designated area. 
[0058] By so doing, since there Is a portable tennlnat 
1 having a GPS receivers and a fixed GPS receiver 12 
Installed at known coordinates in a specially designated 
area, error factors from the ionosphere, or atmospheric 
layers, and en'ors from selective availability are re- 
moved from positioning data obtained from a GPS re- 
ceiver 5 held by a user. As a result, when distributing 
distance infomnatlon, it Is possible to provide more ac- 
curate infomriation on a personalized basis. 
[0059] Furthennore, the position infomriation control 
device of the present embodiment Is provided as a 
course information storage device 41, being a course 
infomiation control device for storing and controlling 
course infonnation of golf courses at each locality. The 
construction is such that a corrected position Informa- 
tion transmitting device 52, being the aforementioned 
distance Information distribution device, calculates dis- 
tance infomiation from its position Infomnatlon to as- 
signed and registered points in course Infomiation of a 
golf course stored in the course infomiation storage de- 
vice 41 , and transmits the result. 
[0060] By so doing, when positioning data obtained 
by a position detecting device is transmitted from a port- 
able temnlnal 1 to the corrected position Infomnation 
transmitting device 52 of the central apparatus 21 , the 
corrected infonnation transmitting device 52 reads 
course infomiation of the golf course, which is stored in 
advance and controlled by the course infomfiation stor- 
age device 41 , and distributes the distances from Its own 
positioning data to registered points In the course infor- 
mation of the golf course, for example pins, ponds, bun- 
kers, etc., to the portable tenninal 1 that transmitted the 
positioning data. Consequently, a player 2 holding a 
portable tenninal 1 can establish his relative position 
from the point where the player 2 Is playing to each point 



on the golf course accurately on a personalized basis. 
[0061] In this case also, in addition to a movable GPS 
receiver 5 that is installed in the portable terminal 1, 
there is provided a fixed GPS receiver 1 2 that is Installed 

5 at known coordinates, and can receive radio waves from 
satellites, and this fixed GPS receiver 12 Is Installed In- 
side a specially designated area where error factors 
from the ionosphere, or atmospheric layers, and errors 
from selective availability are distributed almost uni- 

10 formly. Furthennore, there is provided a difference data 
transmitting procedure 72 serving as a difference data 
calculation device forcalcutating the difference between 
positioning data obtained from the fixed GPS receiver 
12 and the coordinates of this fixed GPS receiver 12 as 

IS positioning error, and a corrected position infonnation 
transmitting device 52 sending as a position Infonnation 
coo'ection device for connecting position infonnation 
transmitted from the portable terminal 1 in the specifi- 
cally designated area. As a result, en^ors from selective 

20 availability can be removed from positioning data ob- 
tained from a GPS receivers held by a user, and hence, 
when distributing distance infonnation, it is possible to 
provide more accurate Information on a personalized 
basis. 

25 [0062] Moreover the present embodiment comprises: 
a GPS receiver 5 that Is installed in this portable terminal 

1 and measures its position by receiving radio signals 
from satellites; a central apparatus 21 for storing and 
controlling course infonnation of golf courses at each 

30 location; and a communication system 22 forconnecting 
between the portable terminal 1 and the central appa- 
ratus 21 . The central apparatus 21 is provided with a 
connected position information transmitting device 52 
serving as a distance information distribution device for, 

35 when position infonnation (positioning data) obtained by 
the GPS receiver 5 Is transmitted from the portable ter- 
minal 1 via the communication system 22, calculating 
distances from its positioning data to pre-asslgned and 
registered points in the course infonnation, and for dis- 

40 tributing the results to the portable tenninal 1 that trans- 
mitted the position infomnatlon. 
[0063] In this case, when the portable terminal 1 
transmits its own positioning data obtained from the 
GPS receiver 5 to the central apparatus 21 via the com- 

45 munication system 22, the con^cted position informa- 
tion transmitting device 52 reads the course infonrnation 
pertaining to the golf course and the hole where a player 

2 holding the portable temnlnal 1 Is playing, from the golf 
course Information stored In advance and controlled for 

50 each locality. Then, in relation to this specified course 
infomnatlon, distances from Its own positioning data to 
pre-asslgned and registered points, for example pins, 
ponds, bunkers, etc. is distributed to the portable termi- 
nal 1 that transmitted the positioning data. Consequent- 

55 jy, a player 2 holding a portable tenninal 1 can establish 
his relative position from the point where the player 2 is 
playing to each point on a golf course accurately on a 
personalized basis, for each of the golf courses whose 
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course information is stored and controlled In the central 
apparatus 21 . 

[0064] Furthermore, in addition to a movable GPS re- 
ceiver 5 that is installed in the portable terminal 1 , there 
is provided a fixed GPS receiver 12 that is installed at 5 
known coordinates and can receive radio waves from 
satellites, and this fixed GPS receiver 12 is installed in- 
side a specially designated area where error factors 
from the Ionosphere, or atmospheric layers, and errors 
from selective availability are distributed almost uni- 
formly. Moreover, there is provided a corrected position 
infonnation transmitting device 52 serving as a position 
information correction device for calculating the differ- 
ence between positioning data obtained from the fixed 
GPS receiver 12 and the coordinates of the fixed GPS 
receiver 12 as positioning error, for correcting position 
infonmation transmitted from the portable temninal 1 
based on this positioning error. 
[0065] As a result, there Is a GPS receiver 5 held by 
a player 2 and a fixed GPS receiver 12 installed at 
known coordinates in a golf course within a specially 
designated area, so that error factors from the iono- 
sphere, or atmospheric layers, and enrors from selective 
availability are mitigated by error correction of position- 
ing data obtained from the GPS receiver 5 held by the 
player 2. Consequently, when distributing distance in- 
fonnation, it is possible to provide infonnation in yards. 
[0066] Additionally, In the present embodiment, when 
a required golf course name is selected on a portable 
terminal 1 , map data containing a course layout plan of 
the selected golf course is transmitted to the portable 
temriinal 1 from map data stored for each golf course in 
the course information storage device 41 of the central 
apparatus 21 . Furthennore, when hole numbers are as- 
signed along with golf course names, map data contain- 
ing a schematic diagram pertaining to the hole number 
of the selected golf course is transmitted to the portable 
tenninal 1 from map data stored for each golf course in 
the course information storage device 41 . In this man- 
ner, a player holding a portable tenninal 1 can obtain a 
course layout plan and a schematic diagram of each 
hole of each golf course on a personalized basis. 
[0067] Next is a description of another modification of 
the present embodiment. Firstly, as a first modification, 
the arrangement may be such that a corrected position 
infonnation transmitting device 52 transmits corrected 
and accurate position data of a GPS receivers to a port- 
able tenminal 1 , and at the portable temninal 1 side, dis- 
tances to pre-assigned and registered points within the 
hole, for example pins, bunkers, ponds, etc., are calcu- 
lated using this conrected position data as a reference, 
the result being displayed with the course schematic di- 
agram, for example on a liquid crystal display 4 of the 
portable tenninal 1 . 

[0068] To be specific, when positioning data obtained 
from the GPS receiver 5 is transmitted from the portable 
tenninal 1 to the web data server 23 of the central ap- 
paratus 21 by the aforementioned procedure of step 



SI 6 in Fig. 4, in the succeeding step SI 7, the corrected 
position information transmitting device 52 of the web 
data server 23 corrects the positioning data obtained 
from the GPS receiver 5, and also detennlnes at whteh 
hole in which golf course the player 2 is located from the 
corrected position data. Then, in the next step SI 8, the 
corrected position infonnation transmitting device 52 of 
the web data server 23 transmits the corrected and ac- 
curate position data, and course infonnation containing 
map data showing coordinate Information of each reg- 
istered point regarding the specified hole and a sche- 
matic diagram of the hole to the portable tenninal 1 , with- 
out transmitting distance information of the calculated 
distances to the registered points. Here, depending on 
the storage capacity of the portable terminal 1 , the 
course infonnation may be transmitted collectively for a 
plurality of holes. Furthermore, this course information 
does not need to be transmitted with corrected and ac- 
curate position data every time. For example, it may be 
transmitted from the web data server 23 only when, from 
the corrected and accurate position data, it is judged that 
the positioning data is being transmitted for the first time 
since theplayer2 holding the portable terminal 1 moved 
to the hole. 

[0069] Then, the portable temninal 1 stores the course 
infonnation transmitted from the web data server 23 in 
a course infonnation storage device 81 (refer to Fig. 1), 
and also calculates the distances from the con-ected and 
accurate position data, similarly transmitted from the 
web data server 23, to pre-assigned and registered 
points in the layout infonmation stored in the course In- 
fonnation storage device 81, by a distance infonnation 
output device 82 (refer to Fig. 1), the results being dis- 
played on, that is output to, the liquid crystal display 4. 
Each portable tenninal 1 calculates the distances to reg- 
istered points independently, so that the workload at the 
central apparatus 21 side can be eased. 
[0070] As described above, this modification compris- 
es: a central apparatus 21 that Is capable of duplex com- 
munication with a portable tenninal 1 that is provided 
with a GPS receiver 5 for measuring its position by re- 
ceiving radio signals from satellites: a fixed GPS receiv- 
er 12 that is installed at known coordinates in a specially 
designated area where error factors from the Iono- 
sphere, or atmospheric layers, and en-ors by selective 
availability are distributed almost uniformly; and a differ- 
ence data calculation device 72 for calculating the dif- 
ference between positioning data obtained by the fixed 
GPS receiver 12 and the coordinates of the fixed GPS 
receiver 12 as positioning error. The central apparatus 
21 is provided with a corrected position infonnation 
transmitting device 52 for connecting position information 
transmitted from the portable tenninal 1 In the specially 
designated area, based on the positioning error calcu- 
lated by the difference data calculation device, and for 
transmitting this corrected position information to the 
portable tenninal 1 . Also the portable terminal 1 is pro- 
vided with a map data storage device (a course infor- 
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mation storage device 81) for storing map data of the 
specially designated area, and a distance infonnation 
output device 82 for calculating the distance from the 
corrected position information to assigned and regis- 
tered points in nfiap data stored in the map datastorage 
device, and for outputting the result. 
[0071] In this case, when position information ob- 
tained by the GPS receiver 5 is transmitted from the 
portable terminal 1 to the central apparatus 21 via the 
communication system 22. the corrected position infor- 
mation transmitting device 52 in the central apparatus 
21 , based on the positioning error calculated by the dif- 
ference data calculation device 72, corrects position in- 
formation transmitted from the portable terminal 1 and 
transmits this corrected position infomiation to the port- 
able terminal 1 . On the other hand, the portable terminal 
1 , in which map data of the specially designated area is 
stored in the map data storage device, calculates the 
distances from the corrected position information trans- 
mitted from the central apparatus 21 to assigned and 
registered points In the map data stored in the map data 
storage device, and outputs the results. Therefore, a 
holder of a portable temiinal 1 can establish his relative 
position from his present point to each other point accu- 
rately on a personalized basis. Further, in this case, 
each portable terminal 1 calculates the distances to reg- 
istered points independently, so that the workload at the 
central apparatus 21 side can be eased. 
[0072] Furthemfiore, the map data storage device of 
the present modification is a course infomiation storage 
device 81 for storing course Infonnation of golf courses 
in a specially designated area, and the construction is 
such that the distance infonnation output device 82 cal- 
culates distance information from its position informa- 
tion to pre-assigned and registered points in course in- 
formation of golf courses stored in the course informa- 
tion storage device, and outputs the result. That is to 
say, it comprises: a portable temninal 1 ; a GPS receiver 
5 for measuring its own position by receiving radio sig- 
nals from satellites; a central apparatus 21 ; a fixed GPS 
receiver 1 2 that is installed at known coordinates in a 
golf course and can receive radio signals from satellites; 
a difference data transmitting procedure 72 serving as 
a difference data calculation device for calculating dif- 
ferences between positioning data obtained from the 
fixed GPS receiver 12 and the coordinates of the fixed 
GPS receiver 12 as positioning error; and a communi- 
cation system 22 for connecting the portable temninal 1 
and the central apparatus 21 . The central apparatus 21 
is provided with a connected position infonnation trans- 
mitting device 52 for correcting position information 
transmitted from the portable terminal 1 , based on the 
positioning error calculated by the difference data trans- 
mitting procedure 72, and transmitting this corrected po- 
sition infomiation to the portable tenninal 1 . Further- 
more, the portable terminal 1 is provided with a course 
Information storage device 81 for storing course infor- 
mation of the aforementioned golf course, and a dis- 



tance infonnation output device 82 for calculating dis- 
tances from the corrected position infonmatlon to pre- 
assigned and registered points in the course Infonnation 
stored in the course infonnation storage device 81 , and 
5 outputting the results. 

[0073] In this case, when position information ob- 
tained by the GPS receiver 5 is transmitted from the 
portable terminal 1 to the central apparatus 21 via the 
communication system 22, the corrected position infor- 
10 mation transmitting device 52 in the central apparatus 
21 , based on the positioning error calculated by the dif- 
ference data calculation device 72, corrects the position 
infonnation transmitted from the portable temninal 1 and 
transmits this corrected position infonnation to the port- 
's able tenninal 1 . On the other hand, the portable terminal 
1 , in whkih golf course infonnation is stored in the course 
infonnation storage device 81, calculates distances 
from the corrected position infonnation, as transmitted 
from the central apparatus 21 , to pre-assigned and reg- 
20 istered points in the course infonnation stored in the 
course infonnation storage device 81 , and outputs the 
results. Therefore, a player 2 holding a portable terminal 
1 can establish his relative position from the point at 
which the player 2 is playing to each other point inside 
25 the golf course accurately on a personalized basis. Fur- 
ther, in this case, each portable terminal 1 calculates 
distances to registered points independently, so that the 
workload at the central apparatus 21 side can be eased. 
[0074] Next is a description of a second modification. 
30 Instead of the corrected position infonnation transmit- 
ting device 52 shown In Fig. 2, this second modification 
is provided with a positioning en-or infonnation transmit- 
ting device 83 for distributing difference data, that is po- 
sitioning error, obtained from a golf course tenninal de- 
35 vice 13, at fixed intervals to each portable tenninal 1 . 
Furthemnore, the portable terminal 1 Is provided with a 
course infomiation storage device 81 and a distance in- 
fonnation output device 82 as in the first modification. 
Moreover, the portable terminal 1 and the GPS receiver 
40 5 are provided with a position infonnation correction de- 
vice 84 for correcting the position information obtained 
from the GPS receiver 5 based on the positioning error 
transmitted from the central apparatus 21 . 
[0075] Then, in the aforementioned procedure In step 
45 SI 6 of Fig. 4, when the portable terminal 1 calls the web 
data server 23 for the first time, it transmits positioning 
data obtained from the GPS receiver 5. As a result, the 
web data server 23 establishes the golf course from the 
transmitted positioning data and transmits course infer- 
so mation pertaining to the golf course to the portable ter- 
minal 1 . If required, the transmitted positioning data may 
be corrected to establish a more accurate position. Con- 
versely, if golf course information of each locality can be 
stored in the portable terminal 1 , which depends on the 
55 storage capacity of the portable tenninal 1 , it is not nec- 
essary to transmit positioning data to the web data serv- 
er 23. IHowever, when the present apparatus Is used on 
a golf course, it is necessary to transmit an initial signal 
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to prompt for difference data to be transmitted from the 
web data server 23. 

[0076] Since the telephone number of the portable 
tenninal 1 is transmitted to the web data server 23 to- 
gether with positioning data from the portable terminal 
1 , the positioning error Information transmitting device 
83 transmits difference data of the golf course where a 
p]ayer2holding the portable tenninal 1 is playing at fixed 
intervals (for example every three minutes) to the port- 
able terminal 1 whose telephone number was transmit- 
ted. On receiving this at the portable tenninal 1 side, 
based on the last difference data transmitted from the 
central apparatus 21 , the position infomnation correction 
device 84 Incorporated in the GPS receiver 5 corrects 
the positioning data obtained from the GPS receiver 5. 
Then, based on corrected and accurate position data, 
the liquid crystal display 4 displays a schematic diagram 
of the holes on the golf course where the GPS receiver 
5 is located, and also displays the corrected and accu- 
rate position. Furthemiore, the distance information out- 
put device 82 calculates the distances to p re-assigned 
and registered points in the course infonnation stored 
in the course information storage device 81 , and those 
results are also displayed. 

[0077] An advantage of this second modification is 
that, based on the difference data transmitted from the 
central apparatus 21 , it Is possible to establish an accu- 
rate position almost in real time, without the portable ter- 
minal 1 calling the central apparatus 21 each time. As 
a result, communication costs can be reduced consid- 
erably. Mere in this case, It Is preferable not to charge 
the player 2 depending on the number of times the com- 
munication system 22 is used, but rather by a fixed 
amount system for collecting a fixed amount every fixed 
period. 

[0078] Furthermore, at the portable terminal 1 side it 
Is possible to obtain an accurate position almost In real 
time, so that if a player 2 holding the portable terminal 
1 is judged to enter a green, for example, it also is pos- 
sible to show a display to prompt for Input of scores on 
the liquid crystal display 4, being a display device. 
[0079] Moreover in recent years, following the discon- 
tinuation of selective availability, the accuracy en^or of 
GPS receivers has improved to within a range of ap- 
proximately 1 0 meters, so that difference data does not 
need to be transmitted as frequently as in the past. For 
example, this may exceed one minute. 
[0080] Furthemiore, in order to reduce communica- 
tion costs, the construction of the positioning error infor- 
mation transmitting device 83 is preferably such that the 
next positioning error is only transmitted in the case 
where the difference value from the positioning en-or 
transmitted at the previous occasion exceeds a prede- 
termined value. For example, In a case where the posi- 
tioning error, being difference data, is 10 meters, if the 
positioning error from Information transmitted to the 
portable tenninal 1 changes by 1 meter, being a prede- 
tennined value, or more (9 meters or less, or 11 meters 



or more) from the reference of 1 0 meters that had been 
transmitted at the previous time, the positioning error is 
then transmitted to the portable tenninal 1 . As a result, 
while the positioning en-or changes stably within prede- 
5 termined values, it is not necessary to transmit differ- 
ence data to each portable terminal 1 , so that a consid- 
erable reduction of communication costs can be 
achieved. 

[0081] As described above, the present modification 

10 comprises: a central apparatus 21 that is capable of du- 
plex communication with a portable terminal 1 that Is 
provided with a GPS receiver 5 for measuring position 
by receiving radio signals from satellites, a fixed GPS 
receiver 12 that is Installed at l<nown coordinates In a 

15 specially designated area where error factors from the 
ionosphere, or atmospheric layers, and errors from se- 
lective availability are distributed almost uniformly; and 
a difference data transmitting device 72 serving as a dif- 
ference data calculation device for calculating the dlffer- 

20 ence between positioning data obtained by the fixed 
GPS receiver 12 and the coordinates of this fixed GPS 
receiver 12 as positioning error. The central apparatus 
21 is provided with a positioning error information trans- 
mitting device 83 for transmitting the positioning error 

25 calculated by the difference data calculation device 72, 
and also the portable terminal 1 containing the GPS re- 
ceiver 5 is provided with a map data storage device 
(course Infonnation storage device 81) for storing map 
data of the specially designated area, a position infor- 

30 mation correction device 84 for, based on the positioning 
error transmitted from the central apparatus 21 , conrect- 
ing the position infonnation in the specialty designated 
area, which is obtained by the GPS receiver 5, and a 
distance information output device 82 for calculating the 

35 distances from the corrected position Information to pre- 
assigned and registered points in course information 
stored by the course infonnation storage device, and for 
outputting the results. 

[0082] In this case, the positioning error calculated by 

40 the difference data transmitting device 72 Is transmitted 
from the central apparatus 21 to the portable tenninal 1 . 
Then, the position infonnation correction device 84 of 
the portable temriinal 1 or the GPS receiver 5, based on 
the positioning error transmitted from this central appa- 

45 ratus 21 , corrects the position information, and also the 
distance information output device 82 calculates the dis- 
tance from this corrected position infonnation transmit- 
ted from the central apparatus 21 to pre-assigned and 
registered points In the map data stored in the map data 

50 storage device, and outputs the resuits. Therefore, a 
holder of the portable tenninal 1 can establish his rela- 
tive position from his present point to each other point 
accurately on a personalized basis. Furthemiore in this 
case, each portable tenninal 1 calculates the distances 

55 to registered points independently, so that the workload 
at the central apparatus 21 side can be eased, and also 
it is possible to obtain corrected and accurate position 
information, at the portable tenninal 1 side In real time 
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without calling the central apparatus 21 each time, 
[0083] Furthermore, the map data storage device of 
the present modification is a course Infomnation storage 
device 81 for storing course Information of golf courses 
in a specially designated area, and the construction Is 5 
such that the distance information output device 82 cal- 
culates distance infomnation from its own position infor- 
mation to pre-assigned and registered points in the 
course Information of golf courses stored in the course 
infomiation storage device, and outputs the results. 
That is to say, It comprises: a portable temilnal 1 , a GPS 
receiver 5 for measuring its own position by receiving 
radio signals from satellites, a central apparatus 21 , a 
fixed GPS receiver 12 that is installed at known coordi- 
nates in a golf course andean receive radio signals from 
satellites, a difference data transmitting procedure 72 
serving as a difference data calculation device for cal- 
culating differences between positioning data obtained 
from the fixed GPS receiver 12 and the coordinates of 
the fixed GPS receiver 12 as positioning en-or, and a 
communication system 22 for connecting the portable 
terminal 1 and the central apparatus 21 . The central ap- 
paratus 21 Is provided with a positioning error informa- 
tion transmitting device 83 for transmitting the position- 
ing error calculated by the difference data transmitting 
device 72 to the portable terminal 1. Furthermore, the 
portable terminal 1 is provided with a course infomiation 
storage device 81 for storing course infomnation of the 
aforementioned golf course, a position information cor- 
rection device 84 for, based on the positioning en^or 
transmitted from the central apparatus 21 , con-ecting 
position Information obtained by the GPS receiver 5, 
and a distance infomiation output device 82 for calcu- 
lating distances from this con-ected position Information 
to pre-assigned and registered points in the course In- 
formation stored in the course Infomiation storage de- 
vice 81 , and outputting the results. 
[0084] In this case, the positioning en^or calculated by 
the difference data transmitting device 72 is transmitted 
from the central apparatus 21 to the portable terminal 1 . 
Then, the position information correction device 84 of 
the portable tenninal 1 or the GPS receivers, based on 
the positioning error transmitted from this central appa- 
ratus 21 , corrects the position infomnation, and also the 
distance infomiation output device 82 calculates the dis- 
tance from this corrected position Infomiation to pre-as- 
signed and registered points in the course information 
stored in the course infomiation storage device 81 , and 
outputs the results. Therefore, a player 2 holding a port- 
able terminal 1 can establish his relative position from 
the point where the player 2 is playing to each point on 
the golf course accurately on a personalized basis. Fur- 
thermore in this case, each portable terminal 1 calcu- 
lates the distances to registered points independently, 
so that the workload at the central apparatus 21 side 
can be eased, and also it is possible to obtain con-ected 
and accurate position infomnation at the portable termi- 
nal 1 side in real time without calling the central appa- 



ratus 21 each time. 

[0085] The embodiment and the modifications are 
provided in common with a score data processing de- 
vice 54 serving as a score data access device for sum- 
ming score data transmitted from each portable terminal 
1 and making it possible for this summed result to be 
accessed by each portable tennlnal 1 . As a result, the 
score data processing device 54 sums score data trans- 
mitted from each portable tenminal 1 via the communi- 
cation system 22 in real time, and displays the sum re- 
sult for each portable temilnal 1 to access. Consequent- 
ly, each player can obtain the score data at the present 
time for himself and other players 2, while establishing 
their relative positions to each point in a golf course ac- 
curately on a personalized basts. 
[0086] Furthennore, the central apparatus 21 is pro- 
vided with a service Infomnation distribution device 57 
for distributing a range of service Infomnation such as 
event announcements from associated golf courses to 
portable temiinals 1 . As a result, each player 2 can ob- 
tain a range of service infomiation from each golf course 
on portable tenninals 1 , while establishing their relative 
positions to each point in a golf course accurately on a 
personalized basis. 

[0087] Here, the present invention is not limited to the 
abovementioned embodiments and a range of modified 
embodiments is possible. For example in the above- 
mentioned embodiments, including the modifications, 
the difference data calculation device is Installed inside 
a clubhouse on a golf course. However, it may be in- 
stalled In a central apparatus 21. Furthemnore, the 
present invention can be applied as a position infomna- 
tion providing system for places other than the golf 
courses in these embodiments. 



Claims 

1 . System for providing position infomnation, compris- 
ing a central apparatus capable of duplex commu- 
nication with a portable temninal provided with po- 
sition detecting means for measuring a position 
thereof, characterised in that said central appara- 
tus is provided with 

map data control means for storing and control- 
ling map data of a given location; 
distance infomiation providing means for deriv- 
ing from a position information transmitted by 
said portable terminal a distance infomnation 
between said portable terminal and at least one 
pre-assigned point, registered In said map da- 
ta, and for sending said distance infomnation to 
said portable terminal. 

2. System for providing position infomiation according 
to claim 1 , wherein said position detecting means 
is a GPS receiver for measuring Its position by re- 
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ceiving radio signals from satellites. 

3. System for providing position information according 
to claim 2, characterised by comprising a fixed 
GPS receiver installed at known coordinates and 
adapted to receive radio signals from satellites, 
GPS difference data calculation means for obtain- 
ing a position error as a difference between position 
data obtained by said fixed GPS receiver and said 
coordinates of said fixed GPS receiver, and position 
information correction means for correcting said po- 
sition information on the basis of said position error. 

4. System for providing position infonnation according 
to claim 1 , characterised in that said map data 
control means is adapted to store and control 
course infomiation of at least one golf course, said 
distance information providing means being adapt- 
ed to calculate distance information from its position 
information to pre-assigned and registered points in 
the course infomiation of a golf course stored in said 
course information control means, and sending said 
distance infomfiation to said portable temiinal. 

5. System for providing position Infomnation according 
to claim 4, characterised in that said position de- 
tecting device is a GPS receiver for measuring its 
position by receiving radio signals from satellites, 
and that it further comprises a fixed GPS receiver 
installed at known coordinates and adapted to re- 
ceive radio signals from satellites, GPS difference 
data calculation means for obtaining a position en-or 
as a difference between position data obtained by 
said fixed GPS receiver and said coordinates of 
said fixed GPS receiver, and position information 
correction means for correcting said position infor- 
mation on the basis of said position error. 

6. System for providing position infonnation according 
to claim 4, characterised in that central apparatus 
Is provided with score data access means that sums 
score data transmitted from each of said portable 
temninals, and enables each portabletemninal to ac- 
cess the total. 

7. System for providing position information according 
to claim 4, characterised In that central apparatus 
is provided with service information distribution 
means for distributing a range of service information 
such as event infomiation of associated gotf cours- 
es to said portable tennlnal. 

8. System for providing position infonnation charac- 
terised by comprising a central apparatus capable 
of duplex communication with a portable terminal 
provided with a GPS receiver for measuring its po- 
sition by receiving radio signals from satellites, a 
fixed GPS receiver that is installed at known coor- 



dinates, difference data calculation means for ob- 
taining a position en'or as a difference between po- 
sition data obtained from said fixed GPS receiver 
and the coordinates of said fixed GPS receiver, 

5 

said central apparatus being provided with 
means for correcting a position information 
transmitted from a portable tenninal, based on 
the position error calculated by said difference 
10 data calculation means, and for transmitting 

this corrected position information to said port- 
able terminal, 

said portable terminal is provided with 

map data storage means for storing map data 

15 and 

distance infonnation outputting means for cal- 
culating distances from the corrected position 
infonnation to pre-assigned and registered 
points in map data stored by said map data stor- 

20 age means, and for outputting the results. 

9. System for providing position infonmation according 
to claim 8, characterised in that said map data 
storage means are course infonnation storage 

25 means for storing course infonnation of golf cours- 
es, and said distance information outputting means 
are adapted to calculate distance infonnation from 
its position information to pre-assigned and regis- 
tered points in the course infomnation of a golf 

30 course stored in said course Information storage 
means, and to output the results. 

10. System for providing position information according 
to claim 9, characterised in that central apparatus 

35 is provided with score data access means for sum- 
ming score data transmitted from each of said port- 
able tenninals, and enabling each portable tenninal 
to access the total. 

40 11, System for providing position infonnation according 
to claim 9, characterised In that central apparatus 
is provided with service infonnation distribution 
means for distributing a range of service infonnation 
such as event information of associated golf cours- 

45 es to said portable terminal. 

12. System for providing position infonnation charac- 
terised by comprising a central apparatus that is 
capable of duplex communication with a portable 

50 terminal provided with a GPS receiver for measur- 
ing its position by receiving radio signals from sat- 
ellites, a fixed GPS receiver that is Installed at 
known coordinates, difference data calculation 
means for obtaining a position error as a difference 

55 between position data obtained by said fixed GPS 
receiver and the coordinates of said fixed GPS re- 
ceiver, 
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said central apparatus being provided with po- 
sitioning en-or information transmitting means 
for transmitting the positioning error calculated 
by said difference data calculation means, 
and said portable terminal containing said GPS s 
receiver being provided with map data storage 
means for storing map data of a specially des- 
ignated area, 

position infomiation con-ection means for, 
based on the positioning error transmitted from io 
said central apparatus, correcting a position in- 
formation within said area obtained by said 
GPS receiver, and 

distance information outputting means for cal- 
culating distances from the corrected position is 
Information to pre-asslgned and registered 
points in course infonmation stored by said 
course information storage means and for out- 
putting the results. 

20 

1 3. System for providing position infomnation according 
to claim 12, characterised in that said position er- 
ror information transmitting means transmit a posi- 
tion en^or only when the difference between said po- 
sition error and a position error transmitted at a pre- 25 
vious time exceeds a preset value. 

14. System for providing position I nfomriation according 
to claim 12, characterised in that said map data 
storage means Is adapted to store course infomna- 30 
tion of golf courses in said specially designated ar- 
ea, said distance information output means being 
adapted to calculate distance infomnation from Its 
position infomnation to pre-assigned and registered 
points in the course information of golf courses 35 
stored in said course information storage means, 
and to output the results. 

1 5. System for providing position infomnation according 

to claim 14, characterised In that central appara- 40 
tus is provided with score data access means for 
summing score data transmitted from each of said 
portable temninals and enabling each portable ter- 
minal to access the total. 

45 

16. System for providing position Infomnation according 
to claim 14, characterised in that central appara- 
tus is provided with service Information distribution 
means for distributing a range of service infomnation 
such as event infomiation of associated golf cou rs- so 
es to said portable temninal. 
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